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Abstract 
 
This paper discusses the legal, political and equity implications of Total Worker Health 
(TWH), a twelve-year old initiative of the National Institute of Occupational Safety and Health 
(NIOSH) dedicated to advancing worker well-being through the integration of workplace safety 
protections and health promotion.  TWH has engendered a significant amount of controversy in 
its brief existence, mainly from labor advocates, social scientists and health policy researchers 
who believe that the initiative has failed to acknowledge or support the contribution of work 
organization and social and political variables to the health of American workers.  This paper 
will discuss how NIOSH’s April 2016 National Agenda to Advance TWH Research, Practice, 
Policy, and Capacity (the “Agenda”) has addressed many of these controversies by providing, for 
the first time, a statement of clear purpose and direction for TWH.  In doing so, this paper aims 
to generate thoughtful questions for stakeholders and to assist health and policy professionals 
dedicated to the improvement of worker health.  Evidence is drawn from an evaluation of the 
Agenda informed by appropriate policy-level frameworks, a legal analysis of NIOSH, including 
its legislative history and relevant statutory and case law, and a secondary review of the literature 
examining the effectiveness of TWH interventions in improving worker health and productivity.  
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INTRODUCTION 
 
The purpose of this paper is to discuss the legal, political and equity implications of Total 
Worker Health (TWH), a five-year old initiative of the National Institute of Occupational Safety 
and Health (NIOSH) defined as “policies, programs, and practices that integrate protection from 
work-related safety and health hazards with promotion of injury and illness prevention efforts to 
advance worker well-being.” (NIOSH, 2016)  This paper will briefly trace the evolution of 
today’s expansive understanding of worker health and its causative influences, as well as 
NIOSH’s corresponding shift from an agency focused exclusively on workplace safety to one 
that considers the health and well-being of workers both in and out of the workplace—that is, 
total worker health in its truest sense—to fall within its scope. 
TWH has tremendous potential to improve the health of the American workforce, but 
both critics and advocates have raised several issues that may impede full realization of this 
potential.  These issues include accusations of mission creep and statutory authority overreach 
leveled against NIOSH, questions concerning the evidence base supporting TWH integrated 
interventions and whether such evidence warrants a substantial commitment of NIOSH 
resources, and assertions that TWH interventions may have some troublesome “side effects”, 
such as endorsing cost-shifting to workers and furthering health disparities to the detriment of at-
risk populations.   
To date, informed discussions of these issues have been limited, but the time has arrived 
for more robust discourse.  In April 2016, NIOSH released a comprehensive National Agenda to 
Advance TWH Research, Practice, Policy, and Capacity (the “Agenda”), which not only 
affirmed the agency’s firm commitment to TWH but also signaled its strong awareness of and 
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commitment to addressing some of the concerns raised by detractors.  With the Agenda’s 
publication, TWH now stands at a crossroads: will it continue to be marginalized as a cost-
containment tool for employers, or will TWH achieve its stated goals and realize its potential to 
transform the health of American workers?  In this paper, I attempt to begin to answer this 
question by tracing the controversies surrounding TWH and the Agenda’s long-awaited 
responses to them.  I gathered evidence drawn from a variety of sources: a legal analysis of 
NIOSH including relevant statutory and case law and a brief examination of its legislative 
history, an evaluation of TWH’s agenda and interventions informed by appropriate policy-level 
frameworks, and a secondary analysis of the literature examining the effectiveness of TWH 
interventions on improving worker health and productivity.   
 
The Agenda as a Paradigm Shift in Understanding Worker Health 
In September 2014, NIOSH first announced its plans for the Agenda, the stated purpose 
of which was to stimulate research, practical applications, policy guidance, and capacity-building 
to improve workplace practices as they relate to TWH.  After closure of a 90-day public 
comment period, NIOSH remained largely silent about its behind-door deliberations for nearly a 
year.  Finally, in December 2015, an NIH panel working with NIOSH previewed the release of 
the Agenda with its proffered conclusion that worker health research needed to move beyond 
individual-level behavioral risk factor reduction and instead examine how “to optimize working 
conditions and the work environment to reduce health risks and promote well-being.” (NIOSH, 
2015, p. 9)  In late April 2016, NIOSH released its final Agenda, outlining the agency’s approach 
to advancing research, policy and practices in the field of occupational safety and health.  The 
Agenda is a remarkable declaration with broad implications for those in the field of occupational 
health, from researchers and providers to employers, insurers and policymakers.  Aside from 
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providing much-needed clarity on TWH’s mission, the Agenda signals NIOSH’s newfound 
embrace of an expansive social ecological approach to understanding the factors affecting 
worker safety, health and well-being.   
 
Toward a Comprehensive Understanding of Worker Health     
The Agenda can be viewed as the much-anticipated culmination of decades of work 
advanced by health and social scientists.  Long before TWH was officially designated in 2011, 
researchers had called for a more holistic understanding of the variables affecting worker health 
than allowed by the individual behavior-centric frameworks advanced by employers.  McLeroy 
et al (1988) were among the first to argue that extra-individual influences, such as work 
organization, community elements and public policy, all supported and maintained unhealthy 
worker behaviors.  Dejoy and Southern (1993) proposed a social ecological model describing the 
interaction of the work environment and political and economic influences upon worker health 
outcomes, and Linnan et al (2001) advocated a political economy of health framework to 
understand the larger political, economic, and socio-historical factors shaping workers’ 
participation in health promotion programs.   
In parallel with advances in applied theory, researchers began to describe associations 
between the psychosocial aspects of working conditions and a variety of adverse health 
outcomes (Gilbert-Ouimet et al. 2014, Landsbergis et al. 2015).  Workers’ perceived degree of 
control, or “decision latitude”, correlates with the health disparities seen between different 
occupations (Marmot et al., 1997, Spurgeon, Harrington & Cooper, 1997).  “Job strain”, or the 
combination of low decision latitude and high job demands, and a low rewards-to-effort ratio at 
work have each been associated with increased risk of cardiovascular disease and hypertension 
(Karasek & Theorell, 1990, Kivimaki et al., 2005, Gilbert-Ouimet et al., 2014).  A lack of 
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“organizational justice”, a broad concept evaluating whether decisions are consistently and fairly 
applied and whether managers treat employees with respect and transparency, is associated with 
poorer overall health, increased mental health problems and longer absenteeism periods. (Head et 
al., 2007, Kivimaki et al., 2004)  In contrast, high degrees of managerial support for work/life 
issues and co-worker social support has been shown to have protective effects on mental and 
physical health and to reduce illness-related absenteeism (Kossek & Hammer, 2008, Kuper et al., 
2002). 
 Research has also found that the manner in which work is organized—by shift type and 
length, time of day or night, total hours worked, overtime demands, and life-work balance—can 
profoundly affect worker health.  In other words, work itself is a risk factor for poor health.  
Evening and night shifts, long work hours and excessive overtime have been associated with 
poorer overall health, increased injury and illness rates, and increased mortality (Spurgeon, 
Harrington & Cooper, 1997, Caruso et al., 2004). 
   
Federal Endorsement of the Holistic View 
As evidence mounted that employer-controlled and extra-individual variables were 
important contributors to worker health, NIOSH seemed to take little notice, at least publicly.  
Additionally, its introduction of TWH in 2011 was criticized by those who perceived NIOSH as 
overly focused on individual behavior-based health promotion (HP) programs while ignoring the 
influence of the work environment and political and economic elements on worker health.  These 
critics believed that NIOSH was reluctant to alienate the corporate stakeholders upon whom 
TWH’s success as a widespread initiative depends (Frederick & Lessin, 2000).  New 
pronouncements issued by NIOSH, however, provide a resounding response to these criticisms.  
In November 2015, it prefaced the Agenda’s release by publishing a list of 63 “Issues Relevant 
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to Advancing Worker Well-being” grouped into nine categories, as shown in Figure 2 (NIOSH, 
2015).  Strikingly, the list is dominated by issues wholly independent of individual worker 
behavior, indicating that TWH had at last publicly embraced a more holistic view of worker 
health.  The Agenda devotes several pages to clarifying that each of the listed issues is “relevant 
to advancing the safety, health and well-being of workers through TWH (NIOSH, 2015, p.3).”       
The Agenda brings the considerable imprimatur of NIOSH and its parent agency, the 
CDC, in support of those researchers who for decades have espoused broader, comprehensive 
views of worker health.  It challenges employers to end a “blame the worker” tradition denying 
that social, economic and employer-controlled workplace elements share responsibility for poor 
worker health (Frederick & Lessin, 2000).  Publication of the Agenda also signals high-profile, 
public-facing health associations such as the American Heart Association and American 
Diabetes Association to take notice of the evidence supporting work as a risk factor for chronic 
illnesses, creating the potential for these well-established organizations to join NIOSH in 
advocating for changes in work organization.    
Many employers are, of course, unlikely to embrace NIOSH’s acknowledgment that 
work organization contributes to poor health outcomes previously considered to be unrelated to 
work, such as cardiovascular disease, obesity and major depression.  The Agenda will likely 
result in louder calls for workplace changes from occupational health professionals and labor 
advocates.  Employers may also have reason to fear that the Agenda will promote expansion of 
workers compensation claims.  As awareness grows that employer-controlled work organization 
contributes to chronic illnesses such as cardiovascular disease and depression, enterprising 
attorneys may see an opportunity to challenge workers compensation laws that mostly limit 
claims to well-established workplace injuries.  A successful challenge does not appear overly 
complex; it would merely require legal scrutiny of the definition of “injury” under workers 
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compensation laws and the tort law concept of legal causation (often described simply as a 
causal relationship between conduct, or lack thereof, and result) (Honore, 2010).  The process 
might look roughly as follows:  a worker would claim that an employer’s work organization was 
a legally causative factor in his or her chronic illness, which he or she would argue is a 
compensable “injury” under relevant laws.  A judge or jury would ultimately weigh the evidence, 
which would include expert testimony and citation of journal articles showing associations 
between work organization and this worker’s particular chronic illness.  Is such a challenge 
likely?  Decidedly not, since the law prefers consistency to change; but neither is it far-fetched, 
given that legal definitions are constantly shifting to accommodate novel situations.  At the least, 
the Agenda may impel employers to reconsider their unhealthful work organization 
arrangements, since surveys have found that legal compliance rather than cost or ethical concerns 
are the main driver of employer-led worker health improvements (Miller & Haslam, 2009). 
 
Does TWH Take NIOSH Too Far from its Original Purpose? 
After a decade of expanding its purview, NIOSH may need to be prepared to answer 
critics who question whether the agency, as the sole federal research institute supporting OHS, 
has abandoned its original mission to protect workers from occupational hazards.  This section 
will first examine whether TWH exceeds NIOSH’s statutory authority, and proceed to discuss 
several issues raised by its embrace of HP programs.      
History  
Since NIOSH’s inception in 1970, there has been a profound national shift in the nature 
of work.  Manufacturing jobs have dropped from 25 percent to less than 10 percent of the 
workforce, replaced by gains in knowledge-based service sectors (U.S. Department of Labor, 
2015).  Over roughly the same time period, health promotion (HP) grew from a concept 
developed by researchers and public health agencies to participatory interventions that have 
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become ubiquitous among large US employers: ninety-four percent of companies with more than 
200 employees now have some sort of HP program (Minkler 1989, Kaiser Family Foundation 
2014).  NIOSH has undergone a shift of its own in an attempt to remain relevant to the health 
concerns of today’s workers and employers.  Twelve years ago, it began to fund research at 
extramural “Centers of Excellence” exploring the benefits of integrating occupational health and 
safety (OHS) with HP.  Over the next few years, adoption of HP programs continued to spread, 
and in 2011, NIOSH signaled its larger commitment to integrated interventions by creating TWH 
and dedicating an Office for TWH Coordination and Research Support (Schill & Chosewood, 
2013).  The recently released Agenda now extends TWH’s reach by promising to support 
research on any and all “health conditions to which work may be a contributor” (Centers for 
Disease Control and Prevention (CDC), 2016, p. 3); as NIOSH Director John Howard (2013) has 
stated, the agency’s focus now extends beyond “the world of the workplace” and into “the world 
of life.” 
 
Legal Authority 
Congress passed the Occupational Safety and Health Act of 1970 (the OSH Act) in 
response to a safety movement within organized labor that for decades had lobbied to upgrade an 
ineffective, inconsistent framework of state and federal workplace regulations (U.S. Department 
of Labor, 2015).  NIOSH’s statutory authority comes specifically from Sections 651 and 671 of 
the Act, which declare Congress’ purpose “to assure…safe and healthful working 
conditions…by providing for research in the field of occupational safety and health…and by 
developing innovative methods, techniques, and approaches for dealing with occupational safety 
and health problems” (OSH Act, 1970).   
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A legal analysis of this broad provision and other relevant sections of the OSH Act 
suggests two findings.  First, NIOSH’s foray into HP more than a decade ago is clearly 
authorized by the statute, despite critics who mistakenly believe that NIOSH is a safety-only 
research institute.  Although the OSH Act may have been primarily motivated by safety concerns 
(U.S. Department of Labor, 1981), its drafters were careful to include “health” within its scope 
(as well as its title).  In fact, each and every mention of “safety” and “safe” in Section 651 is 
followed by the words “and health” or “and healthful”.  Similarly, the term “injuries” appears 
twice, each time followed by “and illness” or “and disease” (OSH Act, 1970).   From a legal 
standpoint, then, the statute’s explicit inclusion of these terms serves as a powerful indicator of 
Congress’ intent not to limit the OSH Act to matters of safety, and strongly predicts that courts 
would confirm the same.  Second, the OSH Act appears to allow ample legal room for TWH 
research into the broader workplace, social and ecological variables affecting worker health, 
which even detractors would agree is an “innovative” approach permissible under Section 
(651)(b)(5).  The Act also contains no requirement that research be limited to workplace 
variables, thereby sanctioning the Agenda’s expansion into research focusing on socio-political 
determinants of worker health. 
A thornier question may be whether the new Agenda, by addressing non-behavioral 
variables outside the workplace, strays too far from the territory of “occupational safety and 
health problems” (OSH Act, 1970).  John Howard (2013) has stated that TWH needs to research 
“hazards that arise from outside of work” in pursuit of a “synthesis of all aspects of health that 
create worker well-being”, which raises questions about the limits of NIOSH research.  Are class 
and race differences and wage policies allowable subjects for TWH simply by virtue of their 
effect on worker health outcomes?  Is the Agenda’s goal of integrating OHS content into 
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“community and public health activities” (CDC, 2016) primarily an occupational health problem 
or a community and public health problem?   Addressing the social ecological factors affecting 
worker health enlarges the scope of TWH research; the question is where the boundary lines are 
drawn.  As is often the case, the statutory language is less than dispositive, and case law fails to 
provide much interpretive assistance, opening up the possibility of a legal challenge.          
 Nevertheless, NIOSH has little reason to fear a challenge on strictly legal grounds, 
whether from industry or from anti-interventionist political opponents.  Unlike OSHA, NIOSH is 
a research institute, not a regulatory agency.  It issues policy statements rather than private sector 
mandates, and courts have consistently ruled that such agencies do not “create adverse effects of 
a strictly legal kind because [they] cannot command anyone to do anything or to refrain from 
doing anything” (American Tort Reform Ass’n v. OSHA, 2013).  Challenging NIOSH through the 
courts would also be a long, costly and uncertain method of proscribing its authority.  A likelier 
route of challenge for political opponents would come through Congressional action curtailing 
NIOSH appropriations.  Business groups and their legislative allies espousing an anti-regulation, 
free market ideology have sought ways to cripple the OSH Act ever since its passage.  In 1995, 
Congressman Cass Ballenger (R-NC) went so far as to introduce H.R. 1834, which sought to 
eliminate NIOSH altogether, among other so-called “pro-business” aims intended to free 
employers from the burdens imposed by government safety regulations (Safety and Health 
Improvement and Regulatory Reform Act, 1995).  The Contract With America era is now a 
distant memory, but in today’s political climate it is easy to imagine a similar bill if the Agenda’s 
expansion manages to irritate NIOSH’s opponents into action.           
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The Potential Harms of Mission Creep 
Legal authority aside, the question remains whether NIOSH should be expanding its 
activities from a traditional focus on workplace hazard reduction to an increasingly holistic view 
of “occupational safety and health” that incorporates HP, as well as extra-workplace 
environments and circumstances.  Accusations of mission creep center mainly on two concerns:  
how best to allocate NIOSH’s limited resources, and whether NIOSH should exit the business of 
HP altogether.       
 Labor advocates have claimed that TWH diverts much-needed resources away from 
workplace hazard protection, to the detriment of worker safety and in contradiction of NIOSH’s 
long-established “hierarchy of controls” (Figure 1).  TWH’s detractors point to its shift toward 
“changing the way people work” as a dangerous reprioritization that takes NIOSH too far from 
its focus on the removal or replacement of workplace hazards, which sit at the top of the 
hierarchy.  In fact, injury statistics show that workplace fatalities, injuries and illnesses still pose 
a tremendous risk for American workers.  In 2014, 4,679 employees were killed on the job and 
more than 50,000 died from occupation-related illnesses, equivalent to a loss of 150 deaths each 
day attributable to hazardous working conditions.  This fatality rate is 11% higher than that of 
five years ago and may worsen in coming years as the workforce ages, as workers 65 years or 
older have three times the risk of dying on the job as do other workers (Bureau of Labor 
Statistics, 2015).  The total cost of work-related fatalities, injuries and illness was recently 
estimated at over $250 billion (Leigh, 1998).  Should NIOSH continue to spend on researching 
HP and non-workplace contributors to worker health, when safety continues to pose enormous 
costs?  NIOSH itself reminds employers to prioritize safety when allocating their own funds to 
TWH interventions: “First-dollar investment must be directed toward safer work that does not 
endanger workers” (CDC, 2016, p. 6).   Is the agency following its own advice?   
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In its defense, NIOSH argues that TWH takes the long view of worker safety.  While 
research on integrating HP and OSH is in its early stages and may take some time to generate 
returns, it will ultimately prove to be a better investment in worker safety than OHS-only 
interventions.  The Agenda addresses this directly:  “we share concern about the suitable use of 
scarce appropriated dollars, but [we believe] TWH represents a positive return on knowledge 
generation” (CDC, 2016, p4).  NIOSH believes that traditional areas of focus, such as hazard 
removal and reduction, may present more known and immediate returns, but a failure to 
understand the contribution of HP and forces outside the workplace to long-term worker safety—
a failure of “knowledge generation”—will ultimately be the less cost-effective and riskier path.   
 
Should NIOSH be in the HP business? 
 HP programs have the potential to improve worker health and safety, but they have also 
generated significant controversy.  Since at least the 1980s, observers have cited HP programs’ 
potential for infringement of workers’ personal liberties.  Conrad and Walsh (1992) noted that 
the rise of HP programs signaled a trend toward “corporate jurisdiction over employee health and 
behavior” (p. 91), and Green et al. (1998) portrayed HP as a means of social control over 
workers under the guise of altruistic and ethical concerns over worker health.  Data collected by 
employers through health risk assessments and medical exams has stoked fears of discrimination, 
particularly for HP programs that use health data to compel behavioral change.  In late 2014, the 
EEOC sued a number of companies over participation “incentives” in their programs, asserting 
these to be disguised penalties effectively forcing workers to disclose personal health 
information, in violation of the Americans With Disabilities Act’s prohibition against mandatory 
medical evaluations (Wayne, 2015). 
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 Critics of TWH also argue that HP is a concept whose primary aim is to reduce employee 
health care costs, and that the federal government should not expend its resources helping 
corporations improve their profit margins, especially given the aforementioned potential for 
profiteering at workers’ expense.  NIOSH’s director admits that TWH’s success depends on 
“making prevention work as cost containment” and thereby appealing to business (Howard, 
2013), and the agency’s website makes clear that it is aware of the unseemliness of NIOSH’s 
“courtship” of the employer community through emphasis on their shared cost containment goals 
(CDC, 2013).    
Given the dim view of HP programs as corporate instruments, would workers be better 
served by NIOSH abandoning TWH and reverting to a safety-only agency?  Corporate 
watchdogs and government critics have argued that TWH is a Faustian “partnership” and have 
questioned whether NIOSH should tarnish its reputation by embracing HP programs (Lessin, 
2015).  The Agenda, however, reaffirms NIOSH’s commitment to TWH.  The agency advances 
the consequentialist argument that widespread adoption of evidence-based TWH interventions is 
a goal well worth any controversies engendered by NIOSH’s association with HP programs.  It 
also responds that by remaining silent on HP programs, “we leave the program environment to 
traditional [employers] who do not consider the nature and hazards of work”, a justification that 
is historically self-evident (CDC, 2016, p. 5).  Over the past few decades, NIOSH remained on 
the sidelines during HP’s meteoric rise in the American workplace, resulting in programs that are 
punitive, discriminatory, non-evidence-based, and overly focused on individual behavior change.  
If NIOSH does not remain involved, it cannot provide much-needed guidance and leadership for 
the HP field, and federal involvement may be limited to post facto litigation brought by EEOC 
and other watchdog agencies. 
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Is TWH Moving Ahead Without a Strong Evidence Base? 
Two decades have passed since integrated interventions were first subjected to formal 
study, but their effectiveness in improving health, productivity or cost-effectiveness outcomes 
remains is not yet well established.  As conceded by the Robert Wood Johnson Foundation, the 
existing literature is merely “adequate to point to promising directions” (Robert Wood Johnson 
Foundation, 2008).  There are several reasons for this.  First, the research community is 
relatively small, resulting in a limited number of integrated intervention studies meeting TWH 
criteria.  Anger et al. found only 17 studies in the past 25 years that both employed OHS and HP 
interventions and reported OSH and HP outcomes (Anger et al., 2015); using slightly different 
inclusion criteria, RTI-UNC found only 24 studies measuring health outcomes, only seven of 
which measured worker productivity (see Appendix A) (Feltner et al., 2015).  Not surprisingly, 
these two reviews reached different conclusions: while Anger et al. found that TWH integrated 
interventions can improve workforce health effectively and more rapidly than separate OSH and 
HP interventions, RTI-UNC reported only that such interventions may improve some health 
behaviors but their effect on injuries, overall health and worker productivity remains unknown. 
Second, the recent RTI-UNC systematic review also concluded that studies meeting TWH 
criteria were of varied quality and subject to at least moderate risk of bias, and that the 
heterogeneity of the populations, interventions, outcomes and other features of these studies 
limited their external validity.  It is telling of the state of the evidence that this review was co-
commissioned by the NIH Pathways to Prevention program, which is dedicated to studying 
topics with methodological weaknesses (National Institutes of Health, 2015).  Third, few studies 
provide comparisons of integrated interventions versus OHS or HP alone; most studies compare 
integrated interventions to controls.  NIOSH agrees that “much remains to be learned about the 
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pros and cons of integrated interventions relative to more fragmented workplace health 
programs” (CDC, 2016, p. 6)  Last, the definition of “integration” is not well specified or 
quantified.  In fact, while conducting its literature review, the RTI-UNC team required guidance 
from NIOSH on which studies met TWH criteria for integration, as many “integrated” 
interventions are in fact OHS and HP running in parallel (Feltner et al., 2016). 
There is even less evidence that researchers understand the theoretical mechanisms 
underlying integrated interventions; that is, how and why they succeed or fail in improving 
measured outcomes, and how they can be optimally and efficiently designed.  In Anger’s 
systematic review, fewer than half of the seventeen studies “offered models or even clear 
rationales for how they expected the interventions to change the organization or behavior.”  Only 
five studies identified a theoretical basis motivating the intervention, and only two studies 
demonstrating effectiveness discussed why their studied interventions were effective (Anger et 
al., p243-244).  Research that fails to offer a theoretical basis for its results prevents 
generalization and presents major difficulties for researchers and employers interested in how 
and why TWH interventions work.   
These evidence gaps raise questions as to whether TWH is sufficiently evidence-based or 
understood, and if not, whether NIOSH is prematurely advocating TWH implementation among 
employers.  The Agenda calls for research describing the theoretical underpinnings of 
intervention effectiveness (CDC, 2016) but this is only one of dozens of stated goals, and there is 
no evidence that NIOSH believes that theory research should take precedence over integrated 
intervention trials that fail to discuss their underlying theoretical bases.  Should NIOSH prioritize 
funding for such research and slow its support for intervention trials, at least until effectiveness 
evidence can be understood in some sort of theoretical context?       
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Incorporation of HP Promotes an Implicit Shift in Responsibility  
The political economy of health framework cautions that individual behaviors tell only 
part of the story of worker health.  Rather, “health is not thought to be a matter of personal 
choice but is thought to be a direct reflection of social conditions (both past and present) that 
influence how people live, work and play.  Linnan et al. (2001) found that strong political and 
economic forces shape these conditions.  Yet many HP programs focus to a large degree on 
improving health through modification of individual worker behaviors such as smoking, poor 
eating habits and lack of exercise (McLeroy 1988).  Critics of HP believe this detracts 
(intentionally or not) from unhealthy employer-controlled features of work organization and “the 
systemic forces in the economic or political landscape that may be driving patterns of behavior” 
(Linnan, 2001, p. 597), and perpetuates a “blame the worker” mentality that has persisted for 
decades.   
These critics have had TWH in their sights by virtue of its integration of individual-
focused HP programs with systematic, workplace-wide OSH interventions.  Some labor 
advocates believe this added attention on the individual to be a dangerous pathway for workers.  
They cite as precedent the “behavioral safety” research trend of several decades ago, which was 
endorsed by employers for drawing attention to worker behavior as the cause of workplace 
accidents rather than addressing work organization and hazardous job conditions.  From the 
worker advocate’s point of view, TWH may be well-intentioned, but its support of HP may 
outweigh any benefits accruing to workers.  Mainly for this reason, representatives of organized 
labor constitute some of TWH’s most vocal opponents (Frederick & Lessin, 2000).   
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Futher, some researchers claim that by focusing on worker behavioral modification, HP 
programs provide a justification for cost shifting in the form of higher premiums for workers 
who opt out of HP programs, or de facto penalties for participants who fail to meet behavioral 
modification targets (e.g. BMI or weight reduction, smoking cessation).  Horwitz et al (2013) 
concluded that cost shifting often results in the least healthy workers “bearing greater costs 
that in effect subsidize their healthier colleagues” (Horwitz, Kelly & DiNardo, 2013).  A 
RAND study further explained that for unhealthy workers, the combination of more health risk 
factors, less access to risk-reducing interventions in their non-work environments and 
substantial incentives tied to lowering health risks lead to shifting of costs to such employees 
(Mattke et al., 2013).  These costs are substantial for low wage, low socioeconomic status 
workers—under the ACA, up to 30 percent of a worker’s health plan premium may be tied to 
the attainment of behavior modification incentives (Patient Protection and Affordable Care 
Act, 2010).  In 2011, Horwitz (2013) estimated that the average worker with the average 
family health plan would have been subject to penalties costing his or her family $4,800, or 
more than 10 percent of their total income.  
In the face of growing criticism leveled at penalty-based HP programs, NIOSH has 
been largely silent until recently, offering only a mild disassociation on its website: “TWH is 
not consistent with workplace policies that…penalize workers for their individual health 
conditions” (CDC, 2016, p. 1).  In the Agenda, however, NIOSH has taken a bold, declarative 
stance on punitive and cost-focused HP programs.  It removed the term “health promotion” 
from its definition of TWH “to overcome the equating of TWH with traditional workplace 
wellness programs that fail to integrate worker protection elements” (CDC, 2016, p. 5).  More 
directly, in its published response to stakeholders concerned about the relationship between 
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TWH and HP, NIOSH issued its first condemnation of cost-focused HP programs: ”We consider 
typical ‘wellness’ programs to be inadequate because they ignore the contribution of work on 
[sic] health and, as the commenters suggest, focus largely on medical cost savings.” (CDC, 2016, 
p. 5)  NIOSH then clarifies its role vis-à-vis HP programs as providing a “sentinel voice in 
shining a light on [their] shortcomings” by providing best practices and guidelines and 
promoting TWH as an alternative (CDC, 2016, p. 5).  
NIOSH’s response to stakeholders provides a welcome clarification of its stance on cost-
shifting and, by citing HP programs that ignore “the contribution of work on [sic] health”, a 
reiteration of its support for an approach that de-emphasizes individual worker behavior (CDC, 
2016, p. 5).  This response addresses the “blame the worker” concerns voiced by labor 
advocates, whose fears of unchecked federal support of HP programs should be allayed.  It is 
important to note, however, that beyond declaring its position on such matters, NIOSH’s ability 
to further improve private sector HP programs may be limited.  Employers are free to implement 
HP programs in whichever way, shape, or form they desire, and for any reason they choose, 
within the bounds of the law.  It may be that many employers will always view worker health “as 
a cost to be reduced rather than an investment to be managed” (Fronstin & Collins, 2008), 
despite evidence that this commodification of workers results in worsened clinical outcomes and, 
ultimately, higher health care costs and lower worker productivity (Fronstin & Collins, 2008, 
Loeppke et al., 2009).  It may be that promoting TWH may be NIOSH’s best, and only, defense 
against further propagation of cost-focused, “blame the worker” HP programs.  
 
Disproportionate Effects on At-Risk Working Populations  
TWH shifts resources away from safety in two ways: by reallocating NIOSH funds, time 
and intellectual capital away from its traditional OHS focus and towards HP/integration, and by 
promoting a similar reallocation of resources for employers.  Some have raised the question of 
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whether this shift will have a disproportionately adverse effect on disadvantaged worker groups, 
who may benefit more from safety protections than from health promotion efforts (as they 
currently exist).  Aging workers are at highest risk of work injury and most in need of safety 
protections, as discussed previously.  Low-SES workers, whose ranks are overrepresented by 
African-American and Latino workers, are more likely than those of high-SES to work in 
physically hazardous occupations requiring strong OHS protections (CDC, 2016).  Further, as 
many observers have noted, HP is not equitably distributed across class and racial groups.  Many 
low-SES workers in the highest-risk industries, such as agriculture, mining and construction, are 
less likely to be offered HP programs by their employers (Linnan et al., 2001).  Overall, physical 
laborers, African-Americans, and employees with lower education levels are more likely to work 
in companies that do not offer HP programs, such as small businesses (Grosch, Alterman, 
Petersen & Murphy, 1998).   A RAND study found that even when HP is offered, low-status 
workers are at a disadvantage:  “shift, part-time, and off-site employees could not take full 
advantage of their employer’s program, because of limited flexibility in their schedules, 
remote location, and less understanding of program goals and benefits” (Mattke et al., 2013). 
With the publication of the Agenda last month, NIOSH recognized these issues and 
revealed its strategy to address TWH’s effect on disadvantaged groups.  One of the main barriers 
to understanding the magnitude and direction of this effect, if any, is the paucity of data on racial 
and SES groups in TWH studies (Feltner et al., 2016).  To confront this shortcoming, the Agenda 
announced the establishment of two intramural initiatives, the Program on Occupational Health 
Disparities and the Center for Productive Aging and Work, to study the unique risks faced by at-
risk workers.  Remarkably, the Agenda also advocates “integrating OHS content into community 
and public health activities, which may represent the only access to health content and safety 
resources for low-wage workers” (CDC, 2016, p. 8)  As alluded to earlier, this blurs the lines 
between occupational safety and health and other public health domains.  It is a bold step by 
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NIOSH that is consistent with Director Howard’s vision of TWH as bridging the gap between 
where we work and where we live and play:          
Workforce health has been subdivided into two worlds—the world of work and 
the world of life—and occupational safety and health professionals have 
confined themselves, or been confined by others, to just the world of work… not 
trying to meld those two worlds leaves us working on only one side of a two-
sided problem. We can never succeed that way (Merchant, Hall & Howard, 
2014, p. S2)  
 -John Howard, NIOSH Director 
 
 
Conclusion  
 The Agenda’s detailed and expansive view of worker health is a large step forward from 
the vague and narrow description of TWH previously offered on the NIOSH website.  
Stakeholder input from many corners directly inspired several TWH goals (CDC, 2016), 
resulting in an Agenda that addresses most of the concerns raised around TWH over the past few 
years.  It is too soon to gauge stakeholder response, little of which has been publicly issued to 
date, but the breadth and clarity of the Agenda augurs well for its ability to win over past critics.   
Continuing areas of uncertainty remain.  The Agenda fails to mention which of its dozens 
of goals are NIOSH priorities, rendering it less useful as a roadmap for stakeholders wishing to 
know how and when TWH plans to allocate its resources. Anger et al. (2015) identified perhaps 
the most pressing research need: trials evaluating integration against HP-only or OHS-only 
interventions.  It is crucial for NIOSH to prove that TWH integrations confer significant benefits 
to workers and/or employers over and above those offered by HP or OHS alone.  Unfortunately, 
since the landmark trial by Sorenson et al. (2002) demonstrating the effectiveness of an 
integrated tobacco control intervention over an HP-only intervention, very few studies have 
succeeded in providing additional proof-of-principle evidence.   
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Social ecological models suggest other research needs deserving of priority status. 
Research that evaluates the effects of political, economic and macrosocial influences on worker 
health and identifies the potential harms and benefits of work organization features is critical.  
Studies of underrepresented work populations, including women, minorities, low wage and low 
SES workers, can address huge gaps in our understanding of health disparities across 
workforces.  To remain relevant, NIOSH must continue to identify, study, and adapt to future 
trends in how we work.  As a RAND report recently argued, “shifts in work may have outpaced 
knowledge about their implications for the quality of working life and for safety and health on 
the job” (Karoly & Panis, 2004).   
Although the Agenda acknowledges the importance of these research areas (Figure 2), it 
leaves unclear how and when NIOSH will decide to allocate its resources.  In recent weeks, 
though, encouraging signs have emerged on this front—NIOSH has begun to convene expert-led 
workshops to guide its research efforts, including best practice methodologies and areas of focus 
(C. Feltner, personal communication, July 2, 2016).  Hopefully, NIOSH will soon reveal 
additional efforts that can further clarify where and when it will devote its resources. 
Although questions remain, the Agenda has answered critics with a guiding document 
that is wide-ranging and responsive, and may have ushered in a propitious new era for NIOSH.  
Will the Agenda, coupled with the recent emergence of prevention, lead to increased federal 
investment for NIOSH or support from political and business community stakeholders?  
Principles of preventive care are embedded within the ACA, perhaps heralding future shifts in 
federal resources away from tertiary treatments and towards agencies such as NIOSH that are 
focused on health promotion and well-being.  Prevention is gaining awareness among health care 
researchers, providers, and the general public.  Government and private sector investment in 
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health disparities research has dramatically increased (Institute of Medicine, 2012), and health 
care costs continue to weigh on employers.  The Agenda has provided evidence of forceful 
leadership at NIOSH that is unafraid of bold measures and has a clear, forward-looking vision 
for TWH.  This has provided NIOSH with considerable momentum; it remains to be seen 
whether the agency can capitalize on this and achieve TWH’s potential to transform the health 
and productivity of the American workforce.     
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Figure 2.  Issues Relevant to Advancing Worker Well-being Through Total Worker Health.  
From the Centers for Disease Control & Prevention, National Institute for Occupational Safety 
and Health.  2015.  Available at http://www.cdc.gov/niosh/twh/totalhealth.html#relevant. 
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Appendix A: Total Worker Health: A Limited Systematic Review of Productivity Outcomes 
 
 
INTRODUCTION 
 
This review examines the evidence for the effectiveness of integrated OSH and HP 
interventions consistent with TWH’s stated agenda (“TWH interventions”) in improving worker 
productivity measures.  Previous reviews of the TWH literature have been published, but these 
have used different search and inclusion criteria from the present review and have focused 
primarily on health outcomes.  This review supplements the recently published RTI-UNC 
systematic review, which identified a group of 24 trials evaluating the effect of TWH 
interventions upon health outcomes but did not evaluate the additional data on worker 
productivity collected by seven studies in this group (Feltner et al., 2016).  These seven studies 
measured absenteeism and/or presenteeism, the two most commonly used measures of worker 
productivity (Anger et al., 2015).     
This limited systematic review summarizes the literature supporting TWH interventions, 
and assesses the strength of evidence for important outcomes.  This review asks the following 
questions: (1) How effective are TWH interventions in increasing worker productivity?  (2) 
What does the body of literature on TWH effectiveness look like with respect to the PICOTS 
framework:  populations, intervention types, comparators, outcomes, time frames and work/study 
settings?   
 
METHODS 
  
Literature Search Strategy, Information Sources 
  
The RTI-UNC review had previously identified 24 studies that assessed TWH 
interventions.  To capture any additional TWH intervention studies published since the RTI-
UNC review, a full literature search was conducted using similar methods, as fully detailed in 
Appendix A.  I initially searched MEDLINE®, the Cochrane Library and the Cochrane Central 
Trials Registry from January 1, 1990 to April 1, 2016.  With the assistance of an experienced 
research librarian, I used a predefined list of search terms and medical subject headings (MeSH).  
I searched for unpublished studies relevant to this review using ClinicalTrials.gov and Academic 
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Search Premier and examined reference lists of pertinent review articles for studies to consider 
for inclusion.  I reviewed article abstracts and full-text articles, which were independently 
reviewed by a RTI-UNC researcher using the predefined inclusion and exclusion criteria.  
Studies marked for possible inclusion underwent a full-text review; those which did not meet 
eligibility criteria were excluded, and primary reasons for exclusion were recorded.  
  
Inclusion and Exclusion Criteria 
  
Inclusion and exclusion criteria were developed with the PICOTS framework 
(populations, interventions, comparators, outcomes, time frames, and work settings) in mind.  
See Table 1 for full details.  Only trials or studies published in English were considered. 
The population of interest in all evaluated studies is employed adults.  I excluded studies 
that enrolled only children or adolescents younger than 18 years of age. 
Interventions of interest included any of those meeting the definition of an integrated 
“TWH intervention”.  To be included in this review, an intervention had to contain a component 
aimed specifically at improving workplace health and safety and a component aimed at 
improving overall health, health behaviors, or risk factors for chronic diseases.  Interventions 
included a range of components focusing on one or more of the following:  changes in policy, 
organizational structure, work organization, environmental factors, or individual worker 
education, counseling, training, or social support.  Inclusion or exclusion was not based on the 
degree or type of intervention, the length of follow-up of the study, or on the outcomes reported.  
I excluded studies published prior to January 1, 1990, as our search revealed the great majority of 
interventions to have begun after this date. 
Studies evaluating effectiveness of TWH interventions had to have a concurrent control 
group.  Acceptable controls included (1) a separate integrated intervention that differed in 
content, complexity, or other material factors; (2) an OSH intervention or HP intervention only 
(i.e., any non-integrated comparator); and (3) no intervention or usual work practices.    
I limited the evidence analysis to commonly reported outcomes that are considered to be 
important measures of worker productivity.  I determined which outcomes are common and 
considered important in the field of occupational health by reviewing prior studies of TWH 
interventions and asking for input from technical experts on our inclusion and exclusion criteria 
prior to finalizing the research protocol.       
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Study designs included randomized controlled trials (RCTs) and nonrandomized 
controlled trials.  I did not include prior reviews but have captured these in database searches and 
used them to identify studies that searches may have missed.   
 
Data Extraction  
For studies that met inclusion criteria, I used structured data extraction forms to gather 
pertinent information from each article, including characteristics of study populations, 
interventions, comparators, methods and results, time frames, study designs, and settings.  I 
extracted the relevant data from each included article; all data abstractions were reviewed for 
completeness and accuracy by an investigator from the RTI-UNC Evidence Based Practice 
Center.  All data abstraction was performed using Microsoft Excel software.  
  
Data Items  
A total of seven studies met the inclusion criteria, five of which were randomized 
controlled trials and two were nonrandomized controlled trials.  Heterogeneity was substantial 
with respect to the populations, intervention types and comparators, outcomes evaluated, and 
work settings.  Table A1 provides the PICOTS characteristics for all studies. 
Populations and work settings: the majority of studies enrolled workers from a small 
segment of the workforce:  the manufacturing and health care industries.  Manufacturing workers 
were predominantly male and included both blue-collar and white-collar roles; those from the 
health care industry were overwhelmingly female nurses.  The mean age of enrolled workers in 
most included studies was between 35 and 50 years of age.  Few studies described the baseline 
health status or comorbidities of included populations. 
Intervention types and comparators:  one study compared an integrated intervention with 
an OSH-only intervention, and one study compared an integrated intervention with an HP-only 
intervention.  Two studies assessed an intervention that involved the strategic coordination of 
organizational departments responsible for OSH and HP, and two studies involved worker 
participation in the development, design, planning, or implementation of the intervention.  One 
study involved both strategic integration and worker participation.  Five studies assessed 
complex multicomponent interventions; two studies assessed a single-component intervention.  
Two RCTs compared four arms, including a comprehensive integrated intervention, two active-
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comparator arms that included one or more components of the comprehensive intervention, and a 
no-intervention control group.     
Outcomes:  productivity outcomes included absenteeism rates, self-reported and 
employer-reported sick leave, and survey results measuring effectiveness at work.  Of the seven 
studies, three reported a measure of absenteeism, three reported both absenteeism and 
presenteeism measures, and one study reported only a presenteeism outcome.  Few studies 
assessed the same outcomes in similar populations of workers.        
 
Synthesis of Results; Additional Analyses 
Quantitative synthesis (meta-analyses) was not appropriate to this topic given the 
heterogeneity in included populations, interventions, comparators, outcomes, work and 
geographic settings of included studies.     
  
RESULTS 
 
  
 
   
Figure A1.  Disposition of articles for Total Worker Health interventions measuring worker 
productivity outcomes 
Searches of all sources identified a total of 1,190 potentially relevant citations.  I included seven studies 
described in 33 publications.  Figure A1 describes the flow of literature through the screening process 
according to PRISMA categories.  
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Table A1: Inclusion/exclusion criteria for studies of Total Worker Health interventions. 
 
PICOTS Inclusion Exclusion 
Population Employed adults (18 years or older) Children and 
adolescents under 
age 18 
Intervention Any “integrated intervention” that meets the 
definition of a TWH strategy, defined as a 
“strategic and operational coordination of 
policies, programs, and practices designed to 
simultaneously prevent work-related injuries and 
illnesses, and enhance overall workforce health 
and well-being.” 
  
Inclusion and exclusion were not based on the 
degree or type of integration.  To meet inclusion 
criteria, an intervention must have included a 
component aimed specifically at improving 
workplace health and safety and a component 
aimed at improving overall health, health 
behaviors, or risk factors for chronic diseases. 
  
Interventions may include a range of components 
that focus on changes in policy, organizational 
structure, work organization, environmental 
factors, or individual worker education, 
counseling, training, or social support (or 
combinations of these components). 
All other 
interventions 
Comparator Usual practice, usual care, standard care, or no 
intervention; head-to-head studies comparing an 
integrated intervention with another intervention 
that differs in content, intensity or degree of 
integration. 
No comparison;  
nonconcordant 
historical controls 
Outcomes Productivity outcomes including absenteeism, 
“presenteeism”, validated measures of work 
productivity, sick leave (self- and employer-
reported) 
All other outcomes  
Timing Any duration of follow-up None 
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Setting Studies conducted in any workplace setting in a 
developed country (“very high” human 
development index per the U.N. Development 
Programme) 
Studies conducted 
in other countries 
Study designs Original research, including randomized 
controlled trials and nonrandomized controlled 
trials  
   
All other designs 
including case 
reports, case series, 
retrospective cohort 
studies, 
nonsystematic 
reviews, systematic 
reviews, studies 
with historical 
(rather than 
concurrent) control 
groups 
  
  
Table A2.   Literature Search Strategies and Yields 
  
Published Literature 
  
Table A2a: PubMed Original Search, 4/7/16.  Limited to date range of 1/1/1990 - 4/1/2016. 
Search Query Items 
Found 
#1 Search “total worker health” 29 
#2 Search “Occupational Health”[Mesh] OR “Occupational 
Health Services”[Mesh] OR “Occupational Injuries”[Mesh] 
OR “Workplace”[Mesh] OR “worksite health” 
49364 
#3 Search ((“Health Promotion”[Mesh]) OR “Accident 
Prevention” [Mesh]) OR “Wounds and injuries/prevention 
and control” [Mesh] 
172843 
#4 Search (#2 AND #3) 8322 
#5 Search (#1 OR #4) 8333 
#6 Search (#1 OR #4) Filters: English 7564 
#7 Search (#1 OR #4) Filters: Humans; English 7046 
#8 Search (#1 OR #4) Filters: Publication date from 1990/01/01; 6871 
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Humans; English 
#9 Search (“Clinical Trial” [Publication Type] OR “Controlled 
Clinical Trial” [Publication Type] OR “Randomized 
Controlled Trial” [Publication Type]) OR “Evaluation 
Studies” [Publication Type] OR (“Cohort Studies” [Mesh]) 
OR “Longitudinal Studies” [Mesh] 
2225658 
#10 Search (#8 AND #9) 848 
#11 Search (Occupational Diseases/prevention & control OR 
Accidents, Occupational/prevention & control) 
26062 
#12 Search “Workplace”[Mesh] OR “Work” [Mesh] OR worksite 
OR workplace OR protection OR “integrated intervention” 
  
343896 
#13 Search (occupational health[Mesh] OR occupational 
exposure [Mesh]) 
53362 
#14 Search (#11 AND #12 AND #13) 896 
#15 Search study OR intervention OR program 7376952 
#16 Search (#14 AND #15) 390 
#17 Search (#14 AND #15) Filters: English 319 
#18 Search (#14 AND #15) Filters: Humans; English 318 
#19 Search (#14 AND #15) Filters: Publication date from 
1990/01/01; Humans; English 
309 
#20 Search (#10 OR #19) 1140 
  
Table A2b: Cochrane Library Search for Reviews, 4/7/16.  No limits based on publication date. 
ID Search Hits 
#1  “Total worker health” 19 
#2 (occupational OR worksite) AND (health promotion OR 
prevention) AND (integrated) 
8 
  
Table A2c: Cochrane Library Search for Clinical Trials, 4/7/16.  No limits based on publication 
date. 
ID Search Hits 
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#1  “Total worker health” 2 
#2 (occupational OR worksite) AND (health promotion OR 
prevention) AND (integrated) 
35 
  
Gray Literature 
  
Table A2d: Clinicaltrials.org Original Search, 4/9/16.  No limits based on publication date. 
ID Search Hits 
#1  “Total worker health” 3 
#2 (occupational OR worksite) AND (health promotion OR 
prevention) AND (integrated) 
9 
  
Table A2e: Academic Search Premier, Original Search, 4/9/16.  No limits based on publication date. 
ID Search Hits 
#1  “Total worker health” 28 
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Table A3.   Characteristics of Work Settings, Populations and Total Worker Health interventions.  
Author, Year  Industry 
Worksite(s) (N worksites; N 
workers) 
Occupational Group 
 
Mean Age 
(SD), Years 
 
% Female 
 
% Non-white 
Approach to Integration Complexity; Summary of Integrated 
Intervention Content 
Allen et al., 
20031 
Manufacturing 
 
Worksites producing trucks and 
diesel engines (7;519) 
 
Blue-collar production workers 
and white-collar workers  
43-46 (NR) 
 
31 
 
NR 
Organizational integration: 
Collaboration between OSH 
and HP staff to develop the 
intervention 
Integrated objective: Reducing 
unnecessary use of sedating 
allergy medications may 
improve overall worker health, 
reduce work injuries, and 
improve productivity 
Multicomponent: Employee education 
about the appropriate medical treatment 
for allergies (via workplace newsletter, 
billboards, electronic alerts, and 
brochures); employees provided with an 
onsite consultation with an allergist 
Carr et al., 20152 Not reported 
 
Private company (1; 60) 
 
Sedentary desk job workers  
45 (11) 
 
70 
 
4-15 
Integrated objective only: 
Investigators hypothesized that 
an integrated OSH and HP 
intervention aimed at sedentary 
office workers would result in 
increased occupational physical 
activity, improved risk factors 
for CVD, and decreased 
musculoskeletal discomfort 
compared with an OSH-only 
intervention. 
Multicomponent: 30-minute face-to-
face consultation aimed at optimizing 
workstation ergonomics; access to a 
portable elliptical machine placed under 
their desk for 16 weeks; provision of an 
iPod Touch to track daily pedaling 
behaviors; email reminders and pedaling 
goal sheet to promote increased activity 
during the intervention 
Eriksen et al., 
20023 
Transportation and warehousing 
 
Post office or postal terminal (31; 
860) 
 
Postal service employees (office 
clerks and blue-collar workers)  
37-39 (NR) 
 
59-64 
 
NR 
Worker participation: 
Workers collaborated with 
study investigators to reduce 
occupational hazards. 
 
Integrated objective: 
Intervention focused on 
Multicomponent: Worksite evaluation 
(conducted by investigators) to identify 
potential work hazards (e.g., heavy lifts, 
repetitive motions); workers collaborated 
with investigators to reduce occupational 
hazards; to be educated about stress, 
coping, health, and nutrition; to engage 
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reducing occupational hazards 
and promoting healthy 
behaviors. 
in formal physical activity program 
(including exercise and strength training 
relevant to the work situation) 
Maes et al., 
19984 
Manufacturing 
 
Household goods production 
facility (3; 264) 
 
Blue-collar production workers  
39-41 (10.4-
10.5) 
 
NR 
 
NR 
Organizational integration 
and worker participation: 
Formation of a joint 
management–staff advisory 
committee that consulted with 
workers to design and 
implement the intervention 
 
Integrated Objective: 
Intervention aimed at 
improving work conditions and 
reducing risk factors for CVD 
Multicomponent: Intervention focused 
on multiple improvements in work 
conditions (e.g., reorganization of the 
production line to improve ergonomic 
conditions), provision of onsite exercise 
facilities and lunchtime exercise 
sessions, smoking policy in cafeteria, 
healthy food and nutrition information in 
cafeteria, health fairs, health risk 
screenings and referrals to medical 
providers for high-risk factors 
Palumbo et al., 
20125 
Health care and social service 
  
Hospital (academic medical 
center) (1; 14) 
 
Registered nurses, licensed 
practical nurses on hospital wards 
requiring patient lifting  
≥ 49a 
 
100 
 
NR 
Integrated objective only: 
Investigators hypothesized that 
the intervention would promote 
well-being and reduce work-
related stress and absenteeism. 
Single component: Tai chi classes 
aimed at reducing work-related 
musculoskeletal injuries and job stress 
and promoting physical activity and 
stress reduction in older nurses 
Tveito and 
Eriksen, 20096 
Health care and social service 
 
One elderly nursing home (1; 40) 
 
Nursing auxiliaries, nurses, 
assistants, other helping staff  
NR 
 
100 
 
NR 
Worker participation: 
Workers gave input on ways to 
minimize work hazards 
identified during a workplace 
examination (by study 
investigators) 
 
Integrated objective: 
Intervention aimed at reducing 
work hazards (injuries and 
stress) and improving overall 
physical and mental health 
Multicomponent: Workplace 
examination (by study investigators) to 
identify potential work hazards; workers 
provided input on ways to manage work 
stress; onsite aerobic dance classes; 
educational sessions on stress, coping, 
and healthy lifestyle behaviors 
  
von Thiele Health care and social service  45-47 (9.2-12.1) Organizational integration Single component: Integration of OSH 
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a Mean age not reported; study enrolled nurses ages 49 years or older. 
 
Schwarz et al., 
20157 
 
Inpatient units (12) in one county 
hospital (1; 312) 
 
Registered nurses, assistant 
nurses, others with direct patient 
care  
 
91-96 
 
NR 
only: Integration of OSH and 
HP program management into 
staff quality improvement 
meetings 
and HP programs (and administrative 
functions) into an ongoing employee 
participatory continuous improvement 
system; OSH and HP issues were 
addressed and recorded in meeting 
minutes along with other quality 
improvement issues 
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Table A4.  Productivity outcomes evaluated in Total Worker Health interventions 
 
 
 
 
 
 
Author, Year, 
Industry 
Productivity Measure 
 Absenteeism Presenteeism 
Allen et al., 20031 
 
Manufacturing 
Average number of absentee hours 
deemed controllable and likely due to 
individual health, as drawn from payroll 
records  
 
Self-reported overall effectiveness at 
work 
 
Self-reported average number of days a 
worker felt “less than 100%” due to 
allergies or asthma 
Carr et al., 20152 
 
Not reported 
 
 
Productivity, as measured by HWQ  
Eriksen et al., 
20023 
 
Transportation 
and warehousing 
Self-reported sick leave over previous 
30 days 
 
Maes et al., 19984 
 
Manufacturing 
Percent of days absent (for any reason)  
Palumbo et al., 
20125 
 
Health care 
Hours of unscheduled combined time 
off 
Productivity, as measured by WLQ 
 
 
Tveito and 
Eriksen, 20096 
 
Health care 
Sick leave (as measured in employer 
records) 
 
von Thiele 
Schwarz et al., 
20157 
 
Health care 
Sickness absence frequency and 
duration 
Productivity, as measured by a 
productivity subscale of the Health and 
Work Questionnaire 
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Table A5.  Results of productivity outcomes 
Author, Year, Study 
Design, Risk of Bias  
Arm (N) 
 
Outcome Timing (Weeks)     
Productivity Outcome  
 
Results 
Allen et al., 20031 
 
NRCT 
 
High 
 
G1:  Integrated intervention -
Indianapolis site (94) 
 
G2: Integrated intervention -
Melrose Park site (57) 
 
G3: Integrated intervention -Ft 
Wayne/Chicago site (180) 
 
G4: No intervention (188) 
 
28 
 
 
Mean change from baseline in average # of absentee hours: 
G1: -10.5 
G2:   -5.7 
G3:  +3.0 
G4:   -3.6 
  
Mean change from baseline in overall effectiveness at work (scale 1-100; 
0=least limited, 100=most limited): 
G1:  -11.4 
G2:  -0.93 
G3:  +1.50 
G4:  +0.55 
Between G1 and all other group differences  p<0.05 
 
Days less than 100% due to allergies/asthma: 
G1: 2.3 
G2: 1.7 
G3: 3.0 
G4: 2.7 
p=NR 
Carr et al., 20152 
 
RCT 
 
Medium 
G1:  Integrated intervention 
(30) 
 
G2:  OSH-only intervention 
(30) 
 
16 
 
Authors report no intervention effects for any work productivity items 
measured on the Health and Work Productivity Questionnaire (data not 
presented) 
  
Eriksen et al., 20023 
 
RCT 
 
G1: Integrated intervention 
(physical exercise, general 
wellness education, OSH) (165)   
 
Mean change in days of sick leave from 30-day period before intervention 
to 30-day period following intervention:  
G1: -1.04 
G2: +1.15 
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High G2: HP intervention (stress 
management training) (162) 
 
G3: HP intervention (physical 
exercise) (189) 
 
G4: No intervention (344) 
 
52 
G3: +0.93 
G4: +0.53 
p=0.287 
 
Maes et al., 19984 
 
NRCT 
 
High 
G1:  Integrated intervention 
(113) 
 
G2:  No intervention (113) 
 
156 
 
Mean change from baseline in the percentage of days absent from work:  
G1: -8.1% 
G2: -4.8%  
p=NR 
Palumbo et al., 20125 
 
RCT 
 
High 
G1:  Tai chi (7) 
 
G2:  No intervention (7) 
 
15 
  
  
Mean change from baseline in score on Work Limitations Questionnaire 
(scale 1-100):  
G1: -3.1 
G2: -0.8 
p=0.03 
  
Total unscheduled combined time-off (hours) 
G1: 0 
G2: 49 
p=NR 
Tveito and Eriksen, 20096 
 
RCT 
 
High 
G1:  Integrated intervention 
(19) 
 
G2:  No intervention (21) 
 
36 
Mean change in days of sick leave from one year before intervention to 
one year post-intervention:  
G1: +33.8 
G2: +32.9 
 
 A-15 
 
 
 
 
 
 
 
von Thiele Schwarz et al., 
20157 
 
RCT 
 
High 
For sickness frequency: 
G1:  Integrated intervention 
(107) 
G2:  No intervention (88) 
 
For sickness duration: 
G1:  Integrated intervention 
(108) 
G2:  No intervention (89) 
 
For HWQ score: 
G1:  Integrated intervention 
(107) 
G2:  No intervention (93) 
 
104 
Change from baseline in mean rank for sickness absence frequency: 
G1: -0.04 (p=NR) 
G2: +0.03 (p=0.024) 
 
Change from baseline in mean rank for sickness absence duration: 
G1: -0.06 
G2: +0.12 
p=NR 
 
Mean change from baseline in score on Health and Work Questionnaire 
(scale 1-100) 
G1: 3.3 
G2: 1.6 
p=0.07 
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